Cancer of the esophagus has been thought to be unusually prevalent in Rhodesian African patients. However, the high incidence reported previously for cases seen in Salisbury is, in part, due to the relatively larger number of patients horn Malawi end Mozambique admitted to Rhodesiau bospitala with this dbeaae. The patients presented at a younger age than that reported in white races, and the high preponderance of men was greater than that reported in most series in Europe and Africa The variolllr factom that have been suggested srr possible c a m of cancer of the esophagus tbrougbout Africa are discussed.
ancer of the esophagus has usually been reported as having a poor progno~is.~" An occasional patient has survived for more than 20 years after surgery (personal communication from
Franklin in 1968).
In the majority of cases the main etiologic factors of cancer of the esophagus remain unknown. The incidence of the disease varies in different parts of the world, but it is particularly common in certain parts of Africa and the Far East.
In this paper we will consider the origin, age, sex and blood group of patients with cancer of the esophagus occurring within a Central African Negro population ( Fig 1 ) .
The case notes of all African patients with carcinoma of the esophagus seen at Harari Hospital (Salisbury, Rhodesia) between January 1958 and January 1970 were examined. The diagnosis of cancer of the esophagus was considered complete on radiologic or histologic findings or both in 404 cases. The tumor was classified as upper, middle, or lower third according to the level of the uppermost part of the tumor. Primary tumors of the cardia and stomach which extended into the esophagus have been excluded.
The country of origin of patients with carcinoma of the esophagus was compared with that of 965 patients admitted to the surgical wards at Harari Hospital for conditions other than cancer of the esophagus. A further comparison was made between patients with esophageal cancer and those with a benign condition of the upper alimentary tract, for which purpose peptic ulcer was selected.
'From the Departments of Surgery and Patholog , Godfrey 
RESULTS

Pathology
In 67 cases histologic evidence of cancer of the esophagus was not available. In the remaining cases, 333 were squamous cell carcinomata and four FIGURE 1. Geographic distribution of main tribal groups noted in present study.
Comparison between the country of origin of patients with cancer of the esophagus, those admitted for other surgical conditions" and those who had a peptic ulcer. "Includes the common condition for which patients were admitted to the surgical wards, but excludes cases of bums, trauma, orthopedic and urologic conditions. Twenty-three patients with cancer of the esophagus are excluded as they are born in a country other than one of the three listed.
were adenocarcinomata. The criteria for including adenocarcinoma with other tumors of the esophagus have been described previ~usly.~
Country of Origin of Patients with Cancer of the Esophagus
Most of the patients included in this study were born in Malawi, Rhodesia or Mozambique. The national origin of patients with cancer of the esophagus, diagnosed by esophagoscopy or radiology or both, is shown in Figure 2 . A further breakdown into tribal origins is given in the appendix.
The incidence of cancer of the esophagus among the various groups should be examined against the background of the national origin of patients with other conditions admitted to the same surgical wards ( Fig 2 ) . The distribution of surgical admissions by the country of origin (other than cancer of the esophagus) was similar to that of the distribution of cases of peptic ulcer (Fig 2, Table 1 ) . Admission of patients with cancer of the esophagus relative to admissions for other surgical conditions and admissions for peptic ulcer, was significantly greater among patients born in Malawi (P<0.001) and Mozambique (P<0.001) than with those from Rhodesia.
Site of Tumor (Fig 3)
Esophagoscopy was carried out in 337 patients, of whom 17 (5 In this table, 2 3 patients who were born in countries other than the three listed, and 67 patients in whom biopsy specimens were not available, are excluded.
but the barium swallow findings in these cases revealed a middle third tumor of the esophagus in 40 and a lower third tumor in 27 cases. The distribution of the site of cancer of the esophagus was similar in the three national groups studied ( Table 2 ) .
Age and Sex of Patients
In 380 cases, the age of the patient was recorded (Fig 4 ) . In all groups, most of the patients were between 40 and 60 years of age when first seen at hospital. Of the patients with carcinoma of the esophagus 395 (98 percent) were men. Nine ( 2 percent) were women, which is much less than the percentage of women patients admitted for other surgical conditions ( 30 percent ) .
Blood Group
The blood groups of patients with cancer of the esophagus were available for 177 patients ( Table  3 ) . Patients with blood group A were marginally more common than the expected incidence reported previously in patients from Rhodesia, Malawi and Mozambique seen at Harari Hospital ( Table 3) 
Different Forms of Treatment
Out of a total of 404 cases, 146 patients received radiotherapy or radical surgery or both in an attempt to eradicate the esophageal tumor. Many of the patients who did not receive any form of radical treatment were suitable for surgery or radiotherapy or both, but declined any treatment which was offered to them. In the present series, 52 patients underwent radical surgery without any radiotherapy, 86 had radiotherapy without surgery and eight patients had both radiotherapy and surgery.
The patients reported in this series were treated by several different surgeons and radiotherapists. A review'of results of 37 patients who had undergone partial esophagectomy with esophagogastric anastomosis before 1969 revealed that 26 (70 percent) survived more than four weeks following surgery. There were 11 further deaths between the fourth week and the sixth month following surgery. Eleven patients failed to return for further review after four weeks. One patient died five years later after surgery for recurrent disease. We have seen three patients in good health following resection six years, three years and two years previously. In 22 cases the follow-up period after radiotherapy was less than six months. The early survival rates have been similar after deep x-ray therapy, 60Co or a combination of both forms of treatment. The early prognosis after treatment for squamous carcinoma of the middle third of the esophagus was only slightly more favorable than that for the lower third.
Cancer of the esophagus has been considered to occur with unusually high prevalence among Rhodesian African patient^.^.^ Although it is true that a large number of cases of cancer of the esophagus were seen at Harari Hospital, Salisbury, during a ten-year period, the majority of these patients were born outside Rhodesia. These findings are remarkable as cancer of the esophagus was noted in 146 Rhodesian patients (38 percent of all cases) whereas Rhodesians contributed 81 percent of the surgical CHEST, VOL. 61, NO. 7, JUNE 1972 *Includes the common conditions for which patients were admitted to the surgical wards, but excludes cases of burns, trauma, orthopedic and urologic conditions. cases analyzed. The African patients born outside Rhodesia are mainly from a lower socioeconomic group than the Rhodesian Africans. There have been no detailed studies to determine whether or not the smoking or drinking habits of the Rhodesian Africans differ from those born outside Rhodesia.
The standard diets of the working population of the three countries represented in this survey do not differ substantially.
The variations in the incidence of cancer of the esophagus in different parts of the world may provide some pointer to the etiology of this disease. In some parts of the Transkei, for instance, cancer of the esophagus is rare: in others it is extremely common, reaching 73 per 100,000. Burrell7 noted a very high incidence of this condition in Transkei patients residing in East London. He suggested the illicit beer (cidiuiki) offered at the shebeens may be ----'Includes the common conditions for which patients were admitted to the surgical wards, but excludes cases of burns, trauma, orthopedic and urologic conditions. a factor in its development. The cicliviki brew is made from maize prepared in iron pots; it also contains fermented bread, ammonium, turpentine and carbide. Burrel17 considered that in the Transkei the beer itself was probably not a significant factor in the etiology of esophageal cancer. He postulated that the drinking water which was used in the preparation of the beer was a more likely cause, since it had been stored in drums which previously held diesel oil or kerosene and, in consequence, contained various carcinogenic substances, such as hydrocarbons, anthracene and naphtha.
In Kenya, cancer of the esophagus is common among the Luo tribe who reside around Lake Victoria, but is apparently infrequent among their neighbors, the Kalenjin tribe, who live at higher altitudes in the hills beyond Lake Victoria. Kensells estimated that the incidence of cancer of the esophagus among the Luo tribe was 14 times greater than among the Kalenjin tribe. He recorded that the Luo tribe prepared their beer from millet and the Kalenjin from honey, but the Luo tribe drank spirits in addition to beer.
Roacheg examined the molybdenum, copper and magnesium content of the soil in the gardens of patients in the Transkei who had cancer of the esophagus and found in these cases that these elements were deficient. Deficiency of molybdenum in the soil would result in poor plant production as this element is necessary to reduce nitrates to ammonia. The accumulation of nitrates would increase the amount of diamines in the plants, and the frequent intake of the carcinogenic plant nitrosamines could in turn be another factor that would promote cancer of the esophagus.1°
The varying incidence of esophageal cancer in the Transkei may also be related to the rock structure of these parts. Regions showing a high incidence of esophageal cancer usually contained sedimentary rock whereas those regions with a low incidence contained fertile dolerite rock in most cases.I0 This might affect the vegetation consumed, or could be related to differences in background irradiation.
Evidence available at present would suggest that the type and quality of the alcohol and the containers used in preparation of the beer may be important factors explaining the differences in the incidence of cancer of the esophagus throughout Africa and elsewhere. Further studies are indicated, however, to confirm whether the intake of excessive amounts of alcohol and carcinogenic substances taken with the alcohol, actually initiate or even promote cancer of the esophagus.
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There is some evidence to suggest that cancer of the esophagus may be related to cigarette smoking. Staszewski" reported that 80 out of 81 (98.8 percent) Polish men patients were cigarette smokers, whereas only 84.8 percent of their control group were smokers. In Ceylon the habit of betel-nut chewing has been incriminated as an important factor causing the high incidence seen in certain parts of that country. 12 Cancer of the esophagus is not common in all parts of Africa. It has been reported to occur infrequently in Accra, Western Nigeria,13 in Senegal,14 and Uganda. 15 In Uganda 64 cases of cancer of the esophagus were seen at Mulago Hospital over a period of four years and of these there was a much higher percentage among the Baganda patients by comparison with other tribes, when consideration is given to the relative percentages of Baganda and other tribal groups admitted to hospital for other conditions.
In addition to variations in the incidence of cancer of the esophagus throughout Africa, the percentage of men shows considerable variation from place to place. The number of men patients in our series (98 percent) is remarkable as it is much higher than that recorded in other series except that of Nevill16 from Kenya who gave a figure of 97 percent.
Procter" noted that men constituted 71.5 percent of 523 cases of cancer of the esophagus seen at the Livingstone Hospital, Port Elizabeth. In Bulaway0 (Rhodesia), Skinners found that 90 percent of urbanized African patients and 79 percent of rural African patients were men. The relatively infrequent occurrence of cancer of the esophagus in women may be due to endocrine factors, but may also be due to different environmental factors in both sexes; for example, African Rhodesian women drink beer and smoke cigarettes much less frequently than their menfolk.
The peak age incidence is uniformly lower in nonwhite series than that found among white races; for example, Wapnick and associates18 give a figure of 60 to 80 years. This difference in age incidence should be considered when assessing prognosis as it may influence the results of treatment in different series. In this British series Wapnick and coworkers18 found that the prognosis after surgery was more favorable in younger than in older patients.
In the present review, the blood group distribution of patients with cancer of the esophagus was similar to that of normal controls-there was a slightly higher (but insignificant) increase in patients with blood group A. An unexpectedly high incidence of blood group A was noted in a small number of Kenyan patients with cancer of the esophagu~.~ At the present time, the factor that has received the maximum support in explaining the high incidence of cancer of the esophagus in Africa is the consumption of large amounts of alcohol prepared in pots containing carcinogenic substances. Some of the etiologic factors reviewed in this paper have been studied in a prospective manner in 26 consecutive cases of cancer of the esophagus and a similar number of control patients who did not have evidence of malignant disease. Cigarette smoking was significantly more common among the patients with cancer than among the controls. There were some patients with cancer of the esophagus who smoked but denied having taken alcohol. However the number of patients with esophageal cancer who had regularly taken alcohol for more than 15 years was significantly greater than the controls.
There is at present no clear evidence to indicate whether surgery or radiotherapy is a more satisfactory form of treatment for cancer of the esophagus. A carefully controlled prospective trial is indicated to attempt to resolve this problem.
Our policy is to reserve surgery for those who are less than 65 years of age and who do not have evidence of metastases nor of any serious medical condition such as severe bronchitis or hepatic insufficiency. We have recently introduced a technique of synchronous combined thoracoabdominal resection for cancer of the esophagus. In the few upon whom we have performed this operation, we have been impressed by the reduction of operating time, avoidance of turning the patient and early recovery.
Patients who are not suitable for surgery are offered radiotherapy in the form of deep x-ray therapy, 60Co or a combination of both forms of treatment.
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